Abstract
Introduction
Fibrinogen is composed of six polypeptide chains (two -chains, two ß-chains, and two ɣ chains.It is found in plasma and in platelet alpha granules. [1] Mean plasma level of 2.5 mg/ml [2] with a normal plasma halflife of 90 hours. [3] Fibrinogen is considered to be an acute phase reactant, and as such, it is up-regulated two-to tenfold in response to a variety of physiologic stresses including trauma, pregnancy and tissue inflammation. [2] Platelet aggregation critically depends on fibrinogen binding to activated platelets via the platelet fibrinogen receptor gpIIb-IIIa. Fibrin adhesion to stimulated platelets is also important in thrombus formation. [2] Activation of the coagulation cascadeis usually associated with activation of the fibrinolyticsystem, and this is true for preeclampsia. [4] Itis known that normal pregnancy is a procoagulantstatus and that this tendency is increasingduring the development of the pregnancy withthe end-point of minimizing the blood loss intrapartum.In preeclamptic pregnancies, the coagulationcascade is generally activated. [4, 5] Preeclampsia (PE) being by itself a highly thrombotic and procoagulant state with platelet activationand consumption, promoting of thrombin and fibrin formation with destruction. [6] The state of enhanced coagulation in preeclampsia was evidenced by elevated level of elevated levels of von Willebrand's factor [4] , increased theconcentration of total fibrinogen [7] and thepercentage of high molecular weight fibrinogen in preeclampsia as the activated maternal vascular endothelium also triggers a generalized intravascular inflammatory reaction. [8] Plasma levels of fibrinogen vary according to both individual and inflammatory parameters. During normal pregnancy the plasma levels of fibrinogen increase, and in women with preeclampsia the fibrinogen levels are even higher. [9] In addition to its importance for clot formation, fibrinogen also interacts with angiogenic factors such as fibroblast growth factor-2 and vascular endothelial growth factor (VEGF). It also binds to histidine-rich glycoprotein (HRG). [9] II.
Aims of the study
To study the changes in plasma fibrinogen, in pregnant women suffering from severe preeclampsia in comparison with healthy normotensive pregnant women and to correlate its level with the severity of preeclampsia.
III. Patients and Methods
This study was carried out at Alyarmouk Teaching Hospital from July to October 2010.Thirty five pregnant women in the third trimester of pregnancy with severe preeclampsia were included in this study. All patients gave their written informed consent before entering the study.The inclusion criteria for severe preeclampsia included sustained blood pressure of at least 160/110 mmHg or higher with persistent proteinuria of 2+ or greater on urine dipstick (each 1+ is equal to 30mg/dl).
Any patient who had associated confounding conditions that could altered the coagulation tests such as placental abruption or previa, sepsis, stillborn or heavy vaginal bleeding and patients with a history of diabetes, renal disease, chronic hypertension, other cardiovascular illness and symptomatic infectious diseases or received anticoagulant drugs like aspirin or heparin were excluded from the study. A total of thirty fiveapparently healthy pregnant women who werenot in labour, normotensive throughout gestationwith their age and gestational age matchedwith the patients, were included as a control group.
Before receiving any medication blood samples were taken from each patient.1.8 mlof venous blood sample was collected using a clean aseptic venipuncture technique from each patient and put into a clean disposable capped plastic tube containing 0.2 ml trisodium citrate dihydrate 32 g/L.
The tubes with citrated blood were centrifuged without delay at room temp (20-25°C), 2500g for 15 minutes to prepare platelet poor plasma for measurement of fibrinogen assay without delay. Fresh plasma was obtained from healthy normotensive pregnant women (35 women) to be used as control group and was processed in the same way as the patients'samples.
Pooled fresh platelet poor plasma was obtained fromapparently normal healthy donors (other than the control group) andwas processed in the same way as the patients'samples.These are used for calibration curve.
Fibrinogen assays (Clauss Technique): Principle:
Quantitative determination of the fibrinogen level in the plasma by Clauss method.Diluted plasma is clotted with a strong thrombin solution; the plasma must be diluted to give a low level of any inhibitors (e.g., FDPs and heparin). A strong thrombin solution must be used so that the clotting time over a wide range is independent of the thrombin concentration. [3] The Fibrinogen assay was determined using a commercially available kit (Diagnostica Stago /France).
Reagent 1:Fibri-Prest freeze-dried titrated human calcium thrombin containing a specific heparin inhibitor to allow the assay of fibrinogen in heparinized plasma samples. Reagent 2: Owren-Koller buffer.PH=7.35.
Calibration curve:
The citrated platelet poor plasmaof control pool plasma was used and the following dilutions in Owren -Koller buffer were made: Dilution:
1:5 1:10 1:20 1. In plastic plane tube 0.8ml of Owren -Koller buffer + 0.2 ml of control plasma to obtain a dilution of 1:5. 2. In each of a second and a third plastic plain tubes 0.5 ml of Owren-Koller buffer was added. 3. In the second tube 0.5 ml from the first tube was added to 0.5 ml buffer to obtain a dilution of 1:10. 4. In the third tube 0.5 ml from the second tube was added to the 0.5 ml buffer to obtain a dilution of 1:20. 5. The dilutions and the time were plotted on a log -log paper to obtain a straight line.
Patient's plasma:
Dilutions of the patients' plasma in Owren -Koller buffer were made exactly in the same way of that of the control plasma: Dilution:
1:5 1:10 1:20
Procedure:
Manual procedure was used following the instructions of the manufacturer. The test was performed in a glass tube(tubes measuring 75×10 mm) at 37°C  Test sample (standard, patient or control) 0.2 ml.  Incubate at 37°C for 2 minute.  Add 'reagent 1' 0.1 ml prewarmed at 37°C, and start a stop watch.  Note the clotting time (thin filament of fibrin appears).
Normal fibrinogen level is 2-4 g/L. (10)
Using log -log paper, clotting times (seconds) were plotted on the Y-axisand their corresponding fibrinogen level was plotted on the X-axis, then the best fit calibration line was drawn .The times the test patients' plasmas had taken to clot and those of the controls were interpolated on the calibration line to determine their respective fibrinogen level .
In addition, Mean arterial pressure (MAP) was used as an indicator of the severity of the preeclampsia. MAP was calculated using thefollowing formula: MAP = [(2 X diastolic blood pressure) + systolic blood pressure] /3. [7] The student T-test and correlation coefficient study were used for statistical tests.
IV. Results
Thirty five pregnant women with sever preeclampsia were included in this study.Their ages were ranging from 18 to41 years with mean of 29.4 years.Table (1)shows age distribution and table (2) shows parity of patients. Thirty five healthy normotensive pregnant women age and gestational age matched with patients were included as a control groups. Table 3 shows the clinical data on the preeclamptic women and healthy controls. The correlation between MAP and plasma fibrinogen is shown in figure 1. 
V. Discussion
Preeclampsia is associated with changes in the hemostatic system and endothelial status. [11] Preeclampsia has been identified as a risk factorfor venous thromboembolism in several widelyavailable practice guidelines and is used as anidentifier of patients requiring prophylactic heparintreatment . [12] In this study, the role played by fibrinogen in normal pregnancyand preeclampsiawasevaluated and it was found that the level of fibrinogen in women with severe preeclampsia significantly higher than in control women, despite similar maternal and gestational age, this result is consistent with the results obtained by UstunY [7] ,Manten GT.et al [8] and Karehed k .et al. [9] This study showed the correlation of fibrinogen levels with the severity of preeclampsia in which it was found that there was significant direct correlationbetween fibrinogen and MAP (P-value 0.001, r=0.537). Fibrinogen was significantlyincreased with MAP as shown in figure 1. This result was similar to the result obtained by Ustun Y et al. [7] Raised fibrinogen concentration is wellestablished as risk factors for thrombotic episodes in the general population. [13, 14] In pregnancy fibrinogen concentration is raised naturally, but the upper limit, above which the rise may be considered pathological, is uncertain.
This study supports the fact that, even in normal pregnancies, there is an elevated level of fibrinogen concentration but in severe preeclamptic women showed interestingly more elevation in their levels. As in other studies which showed similarresults. [15] VI. 
